Resveratrol Interferes with an Early Step in the Fibrillization Pathway of Human Lysozyme and Modulates it towards Less-Toxic, Off-Pathway Aggregates.
The effect of resveratrol, a polyphenol in red wine, on the amyloid fibril formation of human lysozyme (HuL) was investigated, towards elucidating the mechanism of resveratrol action and probing its role as a possible modulator of lysozyme aggregation and toxicity. By using a number of biophysical tools, resveratrol was observed to alter the fibrillization kinetics of HuL and inhibit its fibrillization by binding with weak to moderate affinity to the conformations populated at the early stages of the pathway with concomitant stabilization of these initial conformations. The marginal decrease in the lifetime of HuL in the presence of resveratrol by time-resolved fluorescence measurements indicated the involvement of a static quenching mechanism in the interaction between HuL and resveratrol. Docking studies predicted the binding of resveratrol to aggregation-prone regions in HuL, and structure and activity analyses demonstrated the retention of much of the α-helical structure and activity of HuL in the presence of resveratrol. Resveratrol modulated the fibrillization pathway towards less-hydrophobic, less-toxic, off-pathway aggregates. These results demonstrate that binding of resveratrol to HuL could protect against the formation of pathogenic, cytotoxic aggregates formed in amyloidogenic disorders, such as systemic amyloidosis; thus suggesting its potential as a plausible therapeutic agent against lysozyme amyloidosis.